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1020030035127 %^ <^7]-: 2003/12/13 

(Reactive Sputtering) yJ-'^.^S. ^^^> S.^<^] ^7]^ ^^sr>^ Jl§^> 

^ ^^ofl Sit!- ^7]^ MV^ol ^s^;^l-§- 4^J1^;^> ^«fl^^-sl 

S^<^1 ^7l^ wv^v^ ^^1-2.^ ^7l^ 

^ ^A>ol:=(Al203)S ^^^^^ 1 ol^^V -a^^Cf. 

^ ^'^^ PECVD ^1-^1 S)^E]y. >i3lE^^ ^^11- o]-g-^><i^ -^^^^^l-g- JL^^} 

^^ofl ^7l^ Ml-^-i- ^^^o.^>i*i, Jl^^> ^tfl^^S] o]^ 3.7]] ^±^]f]:^] 

ul]^^ 3.^^^^n]^ >^^§1 o^S^;^l611 ^^^>^^ nfl ^^^-^ ^ 

£ 3 

4^J1^;^V ^«fl^^, -?-7l^ «>B1-^ #el-^D> 5l-^7l>^ 5:i^Elti. >;3llE-l^, cfl 

HS-^^tH, tillEl-^ Jf-ozfS 
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^7]^ ^^o] 3.^^ ^^^^l-§- 4^3l^;^> ^]3i {Method to manufacture 

composite polymer electrolyte membranes coated with inorganic thin films for fuel cells} 

^*h7l^ ^^T-(PECVD) ^^1^ 7'^^S.o]t\-, 
£ 2^ ^ ^Alc^l 3011 o^Sfl ^7]^ ^^o] ^ ^S^^^l-g- ^^Jl^/C> 

£ 3-ar ^ ^^lo^] 1 ifl;^] ^Ajoj] 5011 ^IS^ °-7l^ «l-n|.ol <g^;^ 

^ ^^^^ A>-g-£|^ ji^T]- ^^^^^ ^ o] ^n^^^ -g-^o]] 

^t!: '^>^-fl*>7fl^, l-H^-^i^'V 2l-«l-7l>a- (Plasma Enhanced Chemical Vapor 

Deposition; 'PECVD'^') ^^^^ ^sjE^^i^ (Reactive Sputtering)^ <^l-g-*><=i ^ 

-§-^ ^S^^l-g- Jl^^V ^^M^oj s^ofl :^7i^ wvni-^ ^^^o.^>H, 3711 

^^^171;^! #O.^A-1 Bll^^ ^:il)-JE# 3711 7l^^ 14311^ 7M^om- t\-^ Ji^;;^]. 
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^7]^ ^^c] 3.^^ ^S^^l-g- ^^^^^ ^ o] Hj-i^oil ^ 

n ^71^ ^^o] <a^^^l-g- 4^J1^^> ^^^^Hl ^o]^. 

<5> atb, ^ ^7] «o^^<^l ^Sfl -¥-71^ «VBVol ^S^^l-§- 4^J1^>^} 

^afl^ev^ ^fl-g-tb ^^^1 (membrane-electrode assembly, ole> •MEA')5+ 

<6> 3}^ ^1^^ (Direct Methanol Fuel Cell, ^1^} DMFC)^, ^l-§-^>^ Jl^ 

anode )<^1 ^^^><^ ^>-g-*>^ ^^^11=1-. TiflE]-^ <iS^^^ 

^fl^l7> ^^fl ^^l7> ^^sr><:^ ^^5)-7> 7l-^^>t:f. ol^]oll£^ ^l^ nflEj-^ <^^^^1^ 

A]-§-S)^ ^1^^311- 6n^l o^^7> 7l^S. ^>J1, ^^IS] -^7fl7> 7>«^-^t^, ^ 

^-£7> 7l#5l o^sL^^mi:]- Bfl-f ^Jl. ■•^^S ^^o] -g-ols>cH^^^l^ ^>-§-<^l 7l-^^>c]-^ 

<7> ne-m, -a^^^m <+^<Hl «}-§-^5^^1-<y 

>a:^^4i<Hl ^tb #^fl^ ^ J7^;^> «ils:?ixloil igjt :^o^ 

^ o^^^^Hl oio^A-i ^^1^^ 1^1 fi:* 4= ^ 

^ oXo]A^ ^cfl^om PDA, i^H^ PCSq- ^i:fl-§- ^^^^^ A>-g- 7}^^^o] d]] 
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^> ^-^^^i, ^^>2^ ^i£>^^^ ^ol-o> ^cj-. SEt!:, ^S^^l-§- 

:io> ne^q-, -a^^ ^V-g-slfe ^^^XDuPont)^ 4^^^ (Nafion membrane) ^iq- t^^ 

^ ZL^^> 711 ^>^1-^ ^A<=>]^; 1:^^ 7l^o^ ^><a-g- 7M^]-^ ^^1 

:i2> ^75] -^^^ ji^;^> 7ll^t!: -^IS-Ai, nl-E^ s.^] ;Hl6.503,378^fe -^-^J ^-§-7]sq- 

^^=^1^ ^^71 7> ^^^^ <^^3\. ^^^^^ ^51-^^ ^-^^^^S 1 

^, Sl-«1-^, 7l;^l^ #>^^o] -f>.ev o^s^^l-§- ji^;^> ^]2i^}<^^. nelu}, uj- 

:i3> cfltirT?!-^ ^7ll«l:g: ;^l2003-0004065^<^lAi^ HE]l-^iS->iEl ^4 ^1:^^ a]^ 

7l^S ^^^^1 ^ ^lS-?-Ei ^^^^ ol^ j7«-;^l. :5itll:gB]- 

* ;»llSe>5^cl-. o] 6. ^^^^ 7>^0.^ ^«fl^^^ ;*ll2:7l- 7>^*1-J1. ^«fl^^^ 7l7^1^ 
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^^i^] -fn^^VH, ^^(swelling) ^efls^ :^^6\] ^ ^cfjl ^^s;>Jl 

<i4> tfl*}-^-^ ^7flHi5: 2002-007458231 <^1>H^ :il&^> 3i)l-^^elvil 

olH <:>l^i^°1# ^7HH :il^;^> -§-^^ ^IStb ^ Jl^;^>^# ^IS^l-JLL 

^c^^<^l ^^^E^tilolEl:^ oj^ici^^ ^^^l-<^ ^IS^VS^Cf. o] 7l^^ 14^^ 

^^^^ 7]n^ #^^^1 'i^^^lal, ^:^o] oj^v:^ , 

<i5> ^ H^^^ ji«.;^> ^sfl^^# 7Mtl: <^ls^-1. M-^q^ 1154 ^s^^ <H1^A>o1:B 

(TEOS)l- A>-g-^>o^ ^-^ ^^i^^ 44^/^ al^ ^^^^ ^12: ^J-^^^l %^^cll[D. H. Jung, 
S. Y. Cho, D. H. Peck, D. R. Shin and J. S. Kim, Journal of Power Sources, 4683 1-5 
(2002)]. o] ^^s. A>Sj.#o^ f-^o] ^y}^^^ nfln]-^ ^s^^7} ^"y^l^^^". 

SEtlr, ^1-71 4t!: 4* ^V-g-tb 120°C, 0.5V<^l^i 650mA/ciif4 ^^^£1- 

^4£* :e.<^lJi. ^^^^^l 46% ^^^^ ^^Ji^^} ^n^^o] ^ls£|^^t^i[L. J. 

Hobson, Y. Nakano, H. Ozu and S. Hayase, Journal of Power Sources, 104, 1(2002)], ^^l ^ 

<17> SE^^ u|.5Xj^ n^.^ 35kVO^ 7>^^<a-oflA-] 9.2uC/cilf4 ;S7^>Olo11 i::#Al^ 

^. ^ 51% *J=-^€ 7fl^e]-ol 2:5] 0.14 [L. J. Hobson. H. Ozu. M. Yamaguchi , and 
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Hayase, Journal of The Electrochemical Society, 148, 10 (2001)], ^1 7M^^ ^1^^ 

<19> ^ ^x^^ ^7]2] Jl^T.} ^^1^* Sfl^^M ^-^S^i. ^ ^ 

PECVD^ s^^Ejy. >^5j]Ei^^-i: oj-g-^i-o^ <a^^:^l-g- Ji^^f ^^1]^^^ M<=>fl ^ 
ja, ^^^^s. ^]^^ <SS^^1^ ^^1-^1 ^Ife. -¥-71^ ^^o] 3.^^ <£is^^l-§- 4^ 

:il^^> ^Sll^^Sl ^ ol Hj-igo)] o^Sfl J^7l^ avn^o] ^ 

^^^^> ^^^^^ ^l^^m 
<20> ^ ^^^S] ^ tq-^ ^7] ^^^^] 9]^ 42^^ -^7]^ wj-B^-o] ^5.^:^1 -§- 

4^:n.^;^> ^^^^^-^ ^fl-g-tl: ^^^^^-^^ ^^^1 (membrane- electrode assembly, ^1^> 

<21> Aj.7l^ ^^^S:l-7l ^ ^ O^^- ^7]^ ^^o] 3.^^ '^M.^^] 

-§- 4^^^^> ^«fl^^^ €2l-^^> 21-41-71 B^^Elti. ^3lE^^>^ 
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^ ^^^<H1 ^t!: J^7l^ «i-^ol ^S^^l-§- ^^Jl^^V ^tfl^^q-fil ^]2^ «<}-^o11 

^>»«H = (Al203)S ^^^s)^ ^^S-^Bl 1 o]^ ^n^^ :5J^ tbc]-. 
^ ^^^<^1 sit!- ^7l^ «>^ol ^S^^l^ 4^:il^^> ^«fl^^Sl wj-i^ofl 

j7 0ln^(jlolA»; Jl^;^>^ ^€r^- ^-^Sl- l-e] 

^ ^^^] -¥-7]^ ^^o] ^-^JL^P]- ^^^^] 
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<25> ^ ^r^6]] o^^V ^7]^ «>^o] ^ ^S^;^l-§- 4^J1^^> ^^^^5] ^^^<^] 

disiloxane. HMDSO), ^^Hl^cl^^, = ?)lolB(tetraethyl 

orthosilicate, TEOS), tflEe^nH^ ^flolHCtetraraethyl orthosilicate). tflHHl-^€ 

^s.:i^B^?flc']H(tetrabuthyl orthosilicate), BflHe|-o>ol^^^^ 7fl<ilB 
(tetraisopropyl orthosilicate), ^^^1^ nll^A>olc.^ '^^i^l^ <Hl^A].olc., 'yr^i^l-B- 
A>ol^, o^^^]^ o]^^S.^^}o]^, ^c]^^6\]^/.}o]jE., E|-olE|-^pllS-A>ol^^ E^-o] E^-^ 

<26> ^ ^i^ofl o^^ ^71^ WVn^ol ^S^^j-g- ^^Jl^>^> ^^fl^^S] 7^]S: 

SZ^H^i, ^71 sl^H^y. ^iJjEl^A] ^s. 99% o]^Vo^ Si, Si02, SiNH. Al. Zr, 

^ Ti El-Tji^ ><>-§-^l-^, ^7] ^^£1- 1.0>10-3 torr vJfl^l 1.0>10-6torr ^^^^ Jl^^ 

O.S -a-^l^V^ tl-i:!-. 

<27> ^ ^x^6\] o^t!" -¥-71^ ^>BVol <aS^^l-§- ^^Jl^:^> ^«fl^^^ ^^IS «c}-^«^l 

-^1-71 el^E^y. ^iSjE^^Al E^-TJI ^L^a^ ^^^-t ^^7l ^ *><:>i , 99.9% ^1^^ '^^ 

<28> ^ ^T^cH] -?-7l^ MVn^o] ^ "S^^^l-g" 4^J1^^> ^«fl^^-^ ^12: ^^^<^] 
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<29> ^ ^tgo]] o^^ -°7l^ MVn^-ol 3.^^ <=^S.^^]-^ ^^SL^T.} ^^^^3] ^^^c^] 

1.0 looo^B^s^'ei ^^-^s. t!-!^. 

<30> ^ ^T^ofl o^*V ^7]^ ^^o] <?l^€^l-§- 4^J1^;^> ^^^^2] ^]Si »^^^] 

4 i^o^^ lO^q-B tfl^l 5005q-Htl 

<31> ^ ^i^ofl :«7l^ «]-^-o] «aS^^l-g- 4^ZL^;^> ^Sfl^^S] 

^^^i. l-2l-^p> 5|-^7l^v ^^l- ^^^e] oj.^ i^^7> 1.0 ifl^l 500^el£ = 

<32> ^ ^tgofl o^^ «.7l^ tiVDVo] "^^^^^l-g- 4^J1^;<> ^SlI^B^-o^ ^]Si ^^^<^] 

Si^H. ^^7] l-H^-^i:'!- ^^7]^ ^2}- ^^lo] til:-g-7ltfl ^J:^7]^] <^^^S\ ^^7} 10 vfl^l 500 

<33> .a. ^t^o]] o^^ :^7]^ uVnl-ol <?l^^^l-§- 4^^^^> ^]2i 

, ^71 #5l-^P> ^^7l^ ^^Ifil TlSl^ 1 XJS\^] 30^^^]^9l t!" 

<34> ^ ^Vi^ol] ^71^ ^^o] <?!^^^l-§- ^^Ji^;^]- ^is 

5i<H^i, ^7l ^7lll «Vn^o^ 10 xfl^l 500 M-iin]E-loi s.;go.s ^cj- 

<35> ^ ^tgo^i ^7]^ ^jj^^o] <?l^^^l-§- ^^Ji^;^> yj-i^oil 

"^^^^l ^^^^^ #7>Al7l7l >^>7l ^7l:g ^. 
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<36> ^ ^x^6\] «J.n^ol ^S^^l-g- 4^J1^;^> ^«fl^^-^, ^7]<^] 7]7^ 

<=>] 3.^^ ^^Ji^^> ^fl-8-t!-i=f. 

<38> ^ ^T^ofl ^«fl^^1-^^ ^^^1^ ^IS 1}-^^, >a-7]<Hl 7]7ll^ o^efl 

^ -?-7l^ M^-n^-o] <aS^^l-g- 4^J1^^V ^«fl^^<Hl ^^-S- #^^^1-1- 3^e> 

<39> ^ ^igofl o^^ o^S^^l^ ^7lofl 7l;c1]^ 0.7^ ;g 

4t^^;^> ^fl-g-W. 

^^m. °fl ^^^> l-^o] 7l^si s^<Hl ^EflS <5l-§-*>^ 

7l#oic].. ji«.x> ^-g-o] ^^o^i 7>^7>^ ^Ell<^l^i ^^^^ JL^^}^ ^^^] 9X 

^ JL^l-i-^ a^<Hl^i ^i-^i--^^. PECVD^ ^ Jl^l^l 7M0II 

<4l> 0 ^o] o^ol ^^*>7l] ^ ^i:]-. 

<42> 0 ^^^]7} ti]:-§-7l-i-^ 7]-^l:a ^^1 ^xi\s^s. ^^a]^ ^ ^.^P-S. ^i^^ ^ 4i 
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<43> @ ^^ofl^i o>^^V #^ol^ o^o)^ 3.^^ ^ SX^. 

<44> @ wVnl-o^ -f^^V^I-. 

<45>(5) «j-i^olH.S -g-uflbll s^t!: ^^^<§<il 

<47> PECVD-^l ^tt ^^^^ ^tiV^^AS Dfl-f 7>iil^^ ^ ^I'Stb ^^al ^JI vfl-g- 

^1^^, -y:^^^^ ^'^l -f^tlr 7]^]^ ^-^^^ , ^*(pinhole)o] 

«Vn^ol 71^011 cfl^V -f^*>7l i^^oll 7l^^ ^S-g- ;^fl^S. oj-g-^ ^ o^^C^-. 

<48> £ 1^ ^ ^^'^l^i ^>-§-€ PECVD 7llB^£olT:f. 

<49> £ PECVD #5l-^n>^ ^^^5* ^51-^ 13.56 MHz^ efc^-^sl- ^ 

^^y]^ <=^7]d\] o^^^ <a3iiiai -^^H ^-§-71 ^^^s. ^^^^ 

sr)^^-)^ «}-§-7lo}-o^ ^-^ ^:^o\\ ZL^X\^t:^. ^^7]S] ^7] vfl^ oj-^^ 1 ifl^l 2 

mTorr o]t\S- ^'^^}'^^. -^^o] <a^^*fl;^l^ 13.56 MHz ^^7l# a> 

^S.^ 7>^^ollAi ^Sl*>C]-. Zl Ojo.^ B^-Tjl^S-^Ei q-^ 7]^1 

>^VEflo] nfl-o ^o>^^t!: ^Bflol7l nfl^-ofl «]:^A^ 7l^l5i|- ^ Tfl ^-g-arj-o^ 7]:^ ^ofl 
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HVDl-^ ^A^Al7]7l nfl^olcf. s|<s^E]y. >i3lEl^ ^^d\] jl^Sr^Sl- ^^^^ sj-^l- 

<52> ^ ^i^ofl o^tfl ^7l^ wV^l-o] <dS^^l-§- ^^Jl^^l- A}^^. 

<53> Ji^;^> ^^^^ tb^^-Hl^ -^fli^^-g- S^Al^l 

^^1^^ ^^7]^o_s. z)-z| 0.1 tfl^l lOmg/cufol ^rf. 
<54> Aj.7]o^ yJ-'^-^S ^IS^ MEA^ ^^=^011 z^-^q- x];^!^]^ E]-^^ H^-^^o]^ iflJl 

«<}-^ ^ ^IS^ Jl^^> ^tfl^^S] A^^^ ^AS-^i. ^ ^T^^ 

<56> <^Alc^] 1> 
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<57> ^e^^oll^A>oic(<^^e:]^l AV-g-tb PECVD'^* M-^^ 115 ^ 

(^^Af) ^^^}% 10 M-i^tJiE-l ^^^is- S^^H -^71^ «i-^i-oi -g^^^l-g- 4 

^Ji^^> ^«fl^^^ ;*ll2:*>5gi:f. ol^Tll ;*fls^ ^^^^1-8- Ji^^> ^«fl^^-2l o]^ ^^^^ 
0.091S/cmol^j7, Dfl^^ 1.68>10-6ciif/sec <=>]9X^(^}7] K I ^ 2 . 

<58> <^Alc^l 2> 

<59> ^s^^o]l^A>o]^(<^v^5^^1 i^^l-^ ^}-%-^ PECVD^* M-^^ 115 ^ 

S^^ofl ^E^^Vl- 30 M-iiT^'lE-l ^7)1 S ^7l^ wvn^ol 9l^^^l-§- Jl^:^} 

^^■^ ^l2:^>5|cf. o]^7jl <Ss^^l-§- ^sH^^i-s^ o]^ ^^^^ 0.075S/cmol 

9X^, ^3^^^ 8.25>40-7cuf/sec '^]9X^m7] S. 1 ^ 2 ^S). 

<60> <'iAlo^l 3> 

<6i> ^5^^Diis.A>oic(o^:cei^] ^]^m ^-§-#s A>-g-t!- PEcvD^-a- <^i-e-^><^ ^^-^ 115^ 

JL^oll ^el7>* 50 M-i^^lB^ ^711^ ^7]^ MV^-o] <?l^:^^l-§- al^;^> 

^BV^ ^IS^V^cf. oj^Tll ^12:^ Jl^^l- ^^^^^ <^]^ 0.076S/cm<^l 

^^-^ 9.09>10-7atf/sec <5l^i:^(^>7l S 1 ^ 2 #^). 

<62> <^Alc^l 4> 

<63> ^^i^l-^-^il^t:-lel-^^A>ol^(<y:^5^^1 ^l^)* ^-§-1-3. A>-g-t!: PECVD^* <^l-8-*H 

145^^115 ^ S^<^1 ^yr^^m-l- 70 M-icUjEl 3.^t}c^ -^7]^ ^^o] 3.^^ 'S^^^l 

^^^^^> ^^^^^ ^lS§>5^i4. <^1^7ll <?!5L:5ixl-g- JI^T]- o]^ ^ 

0.071S/cmol^Jl, 7.37>10-7ciif/sec ^^iSii^f (*>7l S 1 ^ 2 ^2:). 

<64> <^Alc^l 5> 
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<65> EfolE]-^ol^^S^A>oic(^ce^^l ^^1-^ ^V-g-tt PECVD^^ <^1-§-*]-<^ 

^Jl^^V ;*flS^>5St:f. ol^Tfl <^sL^^l-g- k^:^} ^^^^^ o]^ 

0.072S/cmol^Jl Dfl^^ 8.13>10-7cnf/sec «^l$i4(^>7l S 1 ^ 2 #2:). 

<66> s 2^ PECVD ol-g-^}-<^ M-^^ 115 S.^^] -MBl^l-* 50 M-iiT^lE] -^^^15. 3.^^} 

^ (SEM)^S- A>^^14. £ 2<HlAi i3>sil- :^ol >^^9}7} ^3il^ 115 

<67> .^71 ^Alo^l 1 ^Jt\^] ^Al.ofl 50)1 ^1^^ ^7l^ MVnj-o] ^S^;<l-§- 4^^^ 

<68> 1] 







^£i(S/cin) 


115 


692.70 


0.098 


^A|<^| 1 


704.09 


0.091 


-^Alo^l 2 


995.66 


0.075 


^^Ml 3 


975.56 


0.076 


^A|o^| 4 


942.10 


0.071 


-^^Hl 5 


943.16 


0.072 



^y] ^^1<^1 1 ifl^l ^^Hl 5<H1 ^is^a ^7i^ «i-5]-oi ^jL^^l-g- 51 
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<70> IS. 21 







II vli & r 1 — ' — 

( cnf / sec ) 


M-^q-Sr 115 


0.19112 


2.77>i0-6 


^Al<^| 1 


0.11898 


1.68>10-6 


-^Alo^l 2 


0.05807 


8.25H0-7 


3 


0.06399 


9.09H0-7 




0.04737 


7.37>i0-7 


^^Ml 5 


0.06309 


8.13>10-7 



<7i> ^7] S. l^ll^i ^<^1, PECVD'^^ ^S-^^l-g- 3.^:^} 

^> aVuV^ ^^^V ^Ajo^l 2 vfl^l ^A]o^l 30) ;g o._ o]^ ^£.£7]- ^^-^ci]] ^ 20% ^ 

<72> ZL5ll4, >a-7l JE 2«^1>«'i W>Sq- ^O], ^A]<^1 2 ifl^l ^A]c^l 30) T^jEj-^ ^5!f£^ Uj- 
5^^011 wj^srH 70% 

<73> S 1 ^ 2oflA^ W>S>f ^o] ^^i^Sl ^Al<:^loll Xt[^ PECVD^^ c.l-g-^H 
<74> <^Alo^l 6> 
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<75> <d^^^l-§- i^^> ^«fl^^^ ^^^^ M-Bfxfl7l ^n, ^}7] 1<H1 u)-Hl-Nli ^^^^ 

o]^ ^££5]- nfl^* ti]^ S^sl^ ^^^<?I^KCharacteristic Factor)* A>-g-^>^r1- 



<77> lS^E-1 ^Ajc^l 1 ^Ji\:;^] ^X\c^] 5 ^ 7!^^^ uj-Sl^ofl cflt}" ^^^^^V* 

<78> £ 36\]X\ n}si\. ^o], ^ ^i^ofl nj-e^. ^5^^ ^Vuvo] <a^^^l-§- Ji^^> ^ 

n^^S] ^A^o]7].7} 145x1^ ^Sfl^^<^l WISH ^ 2~3Hfl Dl -f^tb ^ 9X^. 
<80> <>g^]d\] 7: ol^i^S. ^6fl 

<81> PECVD ^^11- <^l-§-s:>o^ «]-B^-o] o^^;^;^!^ ZL^P^V ^«fl^^S^ ^ 

*j=^'^l7l7l 5wt% ^ofl(-^^].)^ n^o] ^igoil ^B^. :?i2:^7flS. 2mg/cm2 
ijts-s^ l^IXl^ S^Al^Cf. 
<82> <^^o^l i: <?ls^^l 

<83> ^ ^'^Sl vc^s\. ^7]^ ^^o] 3,^^ <^S.^^]-%- J1^4 ^^^^^ 

4 ^^^^ ^-S-^ ^]^^ ^ ^7l^^^4 S?i<^l^-1 ol^ol^Ai:^, ^V^^o]]^ 4.5M 

-g-oflo] A>-g-£)ojj7, ^^^^ tfl7l#<^l >a:^7> 4"?1^-^S. ^'a:5l<H ^^s\s. 
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<?1^^;^12] ^34, ^ ^t^ofl ^e:)^ avpvo] 3.^^ <a^^^l-g- :a^;^> 

30-40% ^^^^ :a.5g4. 

^ 4^ ^Bl€- ^S^^l-g- JL^T]- :^n^^o] 7]^ 

^ PECVD^ ^5^Bl^i^^ o]^t}c^ o^^:^;^l-g- jl^t]- 

^^Aj^lJl, M# ^ ^cf. £E^, PECVD isilEl^i^^ 
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I^^^^l- 11 

^€ 'S^^^^l-g- 4^Ji^;^> ^]2i 
2] 

^A>ol^(Zr02), ^1=^^ ii5l]c>l:^(2r(HP04)2). ^l^s)-olH, ^H^T'l-ej-ol 3 ^ ov 

^X2]^ ^Al-ol^(Al203)^ ^^^51^ ^O.S^Ei 1 o]^ ^^-9-^ ^}^. ^7]^ 

MVn^ol 3.^^ 9!S^^l-§- 4^^^^> ^«fl^^^ ^]3^ l}-^. 
I^i^-^J- 31 
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o\M^ E-1 ^n^n^l ^^1-2.3. ^7l^ «i-^ol 

[^^^ 4] 

^ll*J-^l ^^^i, 

-B-7l^^5j-^#S. ^^^^^ 1 ol^^V ^>-§-l-^. ^Vrt, 

^ 71^15. ^^^51^ 1 oi>^ ^^^^ 7i^is>}- ^^i] av^§>^ ^o. s. 

-^7]^ «>^oi ^^^^^l-g- 4^:iL^;^> 

5] 

^^71 -B-71 #^51-^1-^ HElTill^rq^s.A]-(TMDSO), ^aH]^ i^^^-tVChexamethyl 
disiloxane, HMDSO), «iA>i^l^i=l^^, tfl^g^ofl^ ?11<5lB.(tetraethyl 
orthosilicate, TEOS), BflEefcfl^ ^^^-^2^ ?flc>lH(tetramethyl orthosi 1 icate) , tflHe)-^^ 
^s.^^2^?]lolH(tetrabuthyl orthosilicate). BflB.e|-o>oli^^:g Tflo] e 

(tetraisopropyl orthosilicate), '^r^ol^ d11^a]-o]c_ '^^t^I^ <^1^a].o1=, ^^d]-^ 

^0_s.^B\ lo]^ ^^1-2.3. ^7l^ «>B^-ol ^-^oi^^v 
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i^i^*^ 6] 

A^7l e^^Hla. >i3JiE-1^Al ^s. 99% Si, Si02. SiNH, Al. Zr, 

Ti E}7}1^ A>-g-^>jl, 2:71 ^^£1- 1.0>10-3 torr 1.0>10-6torr ^^^^ JL;^!^©.^. 

-B-^l^V^ ^o. ^^lo.^ t}^ ^7]^ ^^o] ^s^^l-§- 4^^^^> ^«fl^^^ ^is 

71 

^>7l Sl^E^y. ^3\B\^X\ E}731 S^o^ AVSj.^ ^A^^ 5^-71 ^ *H , 99.9% ^l^cJ-^l 

-¥-71^ «)-e]-oi °i^^^l-§- ^^JI^>^> ^«fl^^si 

^11^J-<=>11 SZ^I^i. 

^J-7l #2l-^i:'> Sl-«^-7l^ ^aj- E^oflE^ti. ^ ^^-^j 5^ n>ola.^s). ^^o^ 

xfl^l 500i2l-H^ ^7l^ «>^ol 3.^^ ^S^^l-g- ^^Jl^ 

^> ^^^^^^ ^]2i 
91 
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^ 1.0 tfl^l 1000^e|S.S<y ^^l^S ^1-^ ^71^ tiVnl-ol <a^^^l-§- ^^^^^V 

[^^^ 101 

lO^q-H ifl^l 5005^-^^ ^^-^S. *]-^ ^7l^ M^B^o] 3.^^ 

111 

^7] #e1-^p> ^«}-7l>a- ^^1^ ^^-lel <a-^ ^^7} 1.0 vfl^l 500^elS3<?l 
^^1-^^ -¥-7]^ MVnVol <?l^^^l-§- ^^Ji^;^> ^tfl^^^ 

121 

^7l l-el-^n> s\-^7]^ ^^lo^ a}.^7ltfl ^-§-7]^! <a-^s1 ig^7> 10 Lfl 
^1 500Wel:£=^ -¥-71^ M>B]-oi '?^s^;^l-g- 4^ji^>^> ^tfl^gBi- 



28-24 



1020030035127 #^ <a;^]-: 2003/12/13 

[^J^-^J- 13] 

^1-71 ^5^^^} 2|-tl-7l^ #a}- ^^ISl TlS^fe 1 SO^E^DlE^ol O.^ 

*m «^-B|-ol <?!s€^l-§- ^^Jl^:^]- ^^fl^^S^ ;^]2i 

14] 

«VB]-ol 10 ifl^l 500 M-iiOlBjOl O.^ S^V^ ^7l^ Ml-Sj-ol 

^S^^l-§- 4^JL^^> ^Sfl^^Sl 
15] 

^Ai7l^ JJ].;^^ n-l 5L^s:>^ ^7]^ ^^o] ^^^;^1-g- 

16] 

^U*J- ^115«J-<^1 7l7M «<J-^<^1 fi1«fl ^1^^ -¥-71^ ^^o] 

I^J^^l- 17] 

^11*^ ^^1 ^ii5*j-ofl 7i7ii^ «j-^oii ^]si^ ^7]^ ^^o] <a^^^i-§- 
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181 

^ll-%> ifl^l ^115*J-ofl 7]^m «ol-'^«=Hl ^7]^ ^^o] 3.^^ 4^ 
19] 

^ll*j- ifl^l ^115%H1 7]^m ''^'U'^] -^-^l^ X^Bi-ol 3.^^ <?^s'^^l-g- 4^ 
31^^> ^«fl^^* ^)l-§-t!: 
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